-
i
|
A
[
1
|
I :
1

| I p— T ————
1

UiS, NUCLEAR FEGULATOKY COMMISSION
OFFICE OF NUCLLAR REACTOR KEGULATION
Diviston of Keactor Inspection and Safeguaras
NEC Inspection Report: S0206,/91.200 License ho: DPReZO
Dochet Nu: £0.268
cicenses:  Consuners Power Conpany
Fecility Name: FPaitsades Nuclear Generating Plent
Inspection Conducted: June 1021, 198)
Pospection Tean: Jay R, Bell, Team Leader, NEK
Sampath K, Malur, Opcraxzons Engineer, NRK
Johti R, Fair, Senfor Technical Reviewer, NER
Andrew Dunlop, Progect Inspector, Region 111

NEC Corsultent:  Andres dulouchet, Perapeter, Incorporated

Prepered by:

o

, ection Development Section &

Spedia) Anspective Eranch

Division of Reactor Inspection and Sefeguards
g 0f Nuclear Reactor Regulatien

Reviewed by:

i

Rebert K. Gramw, Section
Team Inspection Development Section (

Special Inspection Erarch

bivision of Peactor Inspection and Safeguards
Office of Nuclear Reactour Regulation

/ae /
Approved by: ’d_"__w«zr o 7/ 3e/8/
Fugere V. Tnbro, Chief Tate

Specie) Inspection Eranch
Uivistion of Reactor Inspection and Safeguards
Offire of Nuclear Reactor Regulation

HHR%IRLA G428
a

R I pp—— S——




LXCCUTIVE SUMMARY

From June 10 theough €1, 1941, the Office of Nuclear Kezctor Reguletion (Nik
cobducted an Inspectivh to essess the effectiveness of engineering ang the
desigr contrel process for mogifications instelled during thy recently completed
stest generetor replacetwtt project (SGRP) &t Palasedes. Fegion 111 requestec
thet NEK perfori this ingpection tu provide an independent essessment of the
technica) sagnificance of regione] inspectior findings regarding analyses of
piping and pipe suppurts,

The HRR inspection tedin valideted the previcusly identified Regiun 111 concernt
regarding weaknesses 10 the design control program related to inadequate control
of ligensing comnitments for safety-reloted (seismic Category 1) piping systent,
puorly documented or incomplete calculations for piping anelyses, undutumented
viigineering judgements, and fneffective control of contracted engineering

services in the piping etelysis eree.

The teem fuund that insdeyuate control had been vrercized over litensing commits
rents o5 evidenced by the foct that the licensee hed modified the licensis

basis for seisnic Category 1 piping systems by making o chonge to the 1iaa?
safety analysis report to permit the pernenent use of increased ellowable
$tresses which had only been approved by tre NRC for duterim use. The tesm
found that the licensee had employed the square rout of the sum ot the sauars
(SKSS) methodology fur caleuleting the seisnic 1nput for a twosdimensions)
eorthguake contrery 1o the commitnent to apply the vertical and horizertal
seismic Yoeds simulterecusly and conbiing then by the absolute sum. The team
fourd that the Yicensee had not complied with American Katione) Standerds Insti.
tute ANS!) standerd B31.1 regarding (1) stress allowables for pipe supperts
urder hydrostetic test conditions and () the required considgeration of frictior
furces on pipe supports ceused by thermal loads., The tean alsc observed o
number of other inconsistencies tn the design specificetions for the piping end
pipe supports, The team concluded thet the instences of improper transletion oF
the 1ieunsing bases and commitrents into design specifications indicated signi-
ficent weaknesses 11 the design control progrem and in configuretion management,

The tean cofcluded that the number of concerns regarding the mauner in which

the Main stear piping systen had been analyzed jeoperdized the adequacy of the
caleulationel corclusions, The team felt sdditionally that the field interfer-
ence, found by the licensee tu exist between the main steam niping and the first
pipe whip restreint fnside containnent during system hot functional testing, hac
not been approprietely modeled end that « nurber of engineering Judgements had
nut been docutented 1n the analyses. The team tound a number of other errors
atd instances of undocumented engineering Jjudgements in calculations and cngﬁ-
neering enelyses performed by the 1icensee and the licensee's contractur. he
tealn considered the composite calculetional errurs Lo indicate an inattention
tu getel) i the perfornunce of the enélyses and in the desigyl review check1n$
process. The tean contiuded that mute rigoreus licensee technical overview 0
ergineering contractur work output wes warranted.

The test a1so found thet the licentee was unable to retrieve a number Of
original performed desiyn celculations. Problems also existed with the contre.
of revisions to grawings., The tean cuncluded that these observations &lso
indicated weak configuration manayement control by the licensee,
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1.0 INTRODUCTION

AU, S, Nucleer keguldtur; Comtssion (NRC) Kegior 111 inspection (Inspection
kepert 50«268/60«¢5) 1gentified & nunber of prob lens with engihecring design
ahd anelysis work related to the design of piping and pipe supports for the
recently completed steam gencrator replecement project (SGRF) at Palisades. The
inspection raised specific concerns ubout the adequecy of the detign verifices
tioh meesures, the use of questionable design essumplions, and the lack of
adequate Correvtive actions, Region 111 requested that the NR( Office of
Nuclear Reactor Regulation (NRR) perfourm an inspection to provide on independent
assessment of the technical significence of the regional inspection findings
regerding the analyses ot piping and pipe supports,

1n 1989 the NRC staff fdertified concerns regarding weaknesses in the Falisades
desigh control program during both a reg10ha? engineering tean inspection and o
regicnal snubber reduction pro?ram inspection, guring these inspections, the
steff also found weaknesses related tu undocunented engineering Judgenents,
1na0equete design verificetion, nadequate design control, drafting errors, ard
wnauthor 1zed desigh changes,

The NKC headguarters steff performed the current juspection &t the request of
the Region 111 office to provide an edditions) eveluation of the effectiveness
of the 1icensee's design control program, provide an independent assessment of
the significance of the Kegion 111 inspection tingings in the piping analyses
ered, and judge the eftectiveness of 1icensee corrective actions regerding
destgn control to date,

The team reviewed engineering docunentation related to plent mudi1t ications to
assess conformence with Consurers Power Conpany (CFCe) design control requires
rerts, The tear focussed prircipally on desigh work completed at the same tine
gy the desigt work examined i the recett Region 111 inspection. The teem
reviewee & representative pepuletion of piping and pipe support celculations
that had been exenmined by the regional intpectors end reviewed vther piping,
pipe support, and mechanical systems mogitications performed unger the current
licensee design control prugram,

The team characterized its fingings in this report ot deficiencies or observi-
tiuns., Deficiencies are errurs, 1Aconsistencies, apparent procedural viclations
or Geviations regarding specific licensing commitmerts, specifications, pro-
cedures, codes, ur reguletions. Follow-up action consisting of resolution by the
licensee end possible KRl eveluation or inspection are required, Observativns
addrecy matters cunsidered appropriate LC call to the licensee's attention,
Folluwsup actions by the KRC, however, ere not required.

2.0 REVIZK UF LICENSING BASIS AND FIPING ANL PIPE SUPPORT DESIGN
SPECIFICATIONS

During previous Kegion 111 inspections, a nurber of cancerns were identified
with the licensee's piping cdesign specifications including the adequaty of the
grigiral seismic respunse spectra and cuncerns with the applicetion of the
original response spectra in current modification analysis, The team reviewed,
for consistency, the seismic response criteria specified in the Palisades final
Safuty Analysit Feport (FSAE) et the time of issuarce of the provisional oper-
ating license, hereafter referved to as the criginal FSAR design criteria, the
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current version of the FSAR, other docketed currespondence and the piping and
pipe support dusign specifications, The results of the tean's review are dise
cussed below,

2.1 Review of Licensing Basis

The team resiewed the origina) seisnic design criteria fur Falisades as
described 10 Appendix A of the FSAR ane uther docketed correspundence. In
response to Inspection and Enforcement Bulletin (1L, 79-14, "Setsmic Analysis
for As-Built Sefety-Related Piping Systems,” the Ticensee informed the KRL that
some seisinie Class 1 piping did not conform 1o the eriging! FSAR acceptence
criteria,  The Vcensee provided an evaluation of the nonconfornmances end plare
ned corrective actigns which included the use of interin ¢riteria tu determine
the operebility of piping systems, These interim criterie utilized piping
allowab le stress criteria from the 1976 Winter Addende of the 1974 faition of
the Anerican Soctety of Mechenical Engineers (ASME) Builer and Pressure Vesse!
Code, Section 111, Subsection NC, The licensee alse committed tu perforn aby
modificetions needed to upgrade the plant to the originel FSAR criteris by the
erd of the next scheduled refueling outage, 1n o safety assessment of April &b,
1080, the NK( stoff found the allowable stress criteria accepteble for interim
use,

Subsequently, the licensev revised the FSAR to incorporete the interim stress
allowables a5 permanent acceptence criteria for future etialysis, The Ticensee
reviewed thy change under Section 50.59 of Title 10 of the Code of Federa) Feg-
dlation (10 CFR &0.59) and inforned the NRC of the change. The NRC staff has no
sefety evaluation that elcepted the changes to the uriginel iicensing criterie,
To assess the licensee's basis for changing the origine: FSAK licensing criteria,
the Lealn reviewed the minutes of a specie) meeting on August Z¢, 1980, of the

lant beview Committee (PKC) 1 which the PRC discussed the proposed change tu
the FSAR, The PRC concluded that the NRC setety assessment did not place avy
time 1inits on the acceptebility of the interim criteria, The teenm considered
thet the PRC's interpretation of the NRC safety assessment wes incorrect since
the use of the criteris was explicitly authorized for one gperating cycle. The
tean considered the licensee's extrapulation of the interin piping allowable
stress values represented o reduction in design margin from the original licens-
ing basis that should have been reviewed and approved by the NRC staff (see
Rppendix A, Leficiency D-1),

The team icenti®ied ¢ second concern with the implementation of the ariginal
Meeusing basis criterie involving the combination of the vertical and horizon-
tel ecrthquake response components in the piping analyses, In the Falisades
FSAR, the licensce stated that the seisnic design to the Palisedes plant was
based ut simultaneously combining the responses of & horizontal component of
the earthquake with the vertical component. This 15 cummonly referred to 8s o
two-dimensione! or é=D earthquake input which was Jsed in the design of several
older nuclear power plants, Pelisades Technical Specification M-1956(Q),
"Reguirements for the Design and Analysis of Paliscoes Plant Safety Relateo
Fiping and Instrucient Tubing," Revision 1, May 9, 1920, specified that the
horizortal and vertical components be combined by the square root of the sum of
the squares (SKSS), The team considered that the horizonta! and verticel earth-
queke compunents should heve beun combined by the absolute sum method since
this hes bLeen the commonly eccepted practice for plants using a 2-D earthGuake
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fnput. The tean considered the licensee's use of the SKLE combivetion for the
2.0 earthquake ¢1d not meet the FSAR commitnent to apply the leads siow 1tane-
ously (see Apperdin A, Deficiency D=,

2.2 Review of Piping and Pipe Suppourt Desigr Specificetions

“alisades Technical Specification M«195(Q) contained the requirements for the
oesign of piping, end Technical Specification C«173(0)," Technical Requirenents
for the Analysis and Design of Safety Related Fipe Supports,” Revision 2,
Novenber 21, 1990 contained the pipe suppurt design requirenents. The tear
reviewed these specifications for consistency with the design criterie n the
Palisades Vicensing basis,

The tean nuted that buth documents contained twy sets of criteria, one set to
be applivd to enistin? designs and another set 10 be applied to new gesigns,
The 1icensee hed developed two sets of piping anslysis criterie becsuse the
implementation of current seismic stielysis technigues and the use Uf new seis-
miv inpul developed as part of the NEC's Systemotic Evaluetion Program (SLF)
were conuitions for the NKC staff's scceptence of the 1icensee's use of AME
Code Case N=&i1 for new dgesigns, The licensee else wanted to retein piping
stalysis criteric that were consistent with the origingl Ticensing besis for
existing designs. The tean took this intc consideration in 1ty review,

Technical Specificetion C«172(C), Tables 1.0 and &.0, contained loading tonbi-
nations and alloweble stresses for existing and new pipe support aes\?ns. beth
tebles contained separete sets of ellowable stress limits épplicable to either
structural steel members designed to the American Institute of Steel Construce
tior (AISC) Manué) of Steel Constructivn or standard component catalog 1tems
purchased from pipe hanger menufacturers, The tear fuund thet the ttress 1imits
fur the hydrostatic test loading specified for ctructure) stee] members were
higher than the normal 1inits specified in the AISC Manual énd did not cunply
with the requirements specified in the piping code of record, American Natione!
Stendards institute (ANSI) B31.1-1073 , (see Appendix A, Deficiency U-3). In
sddition, the licensee had not denonstreted thet ¢)lowable stress limits met the
piping code requirements for stendard component catelog items,

Technical Specification C-173(0Q), Section §.4.2, specificd criteric for evalus
aring the effects of friction loeds un existing pipe supports. The criteria
stated that friction loads shell be assumed to act simultancously, with therne!
and dead lveds only, However, the criteria only required salewlation of the
friction force caused by dead loed. These criteria did not comply with the
requirenents specified in the piping code of record, ARSI B31.1 (see Appengx
A, Deficiency De4). The team noted that the criteria specified for new suj-

epurts in Section £.3.2 of Technical Specitication («1735(Q) considered both the
desd 10ad and thermal load in the calculetion of the friction force,

The tean hed several additional commenty un the adequacy of the design specifi-
cations for piping and pipe supports. Although the Lleam did not choracterize
these comments as ceficiencies, the teen belleved that they should be considered
in rcsolvinx the 1icensing basis issues and in revising the technical specifica-
tions (see Appendix b, Cbservation 0-1),
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1o particular, the team considered many of the distinctions mede betweer eriste
fng and new design criteria in the specifications tu be arbitrary and lacking
ih e sound techrical besis, At the exit meeting held with the licensee, the
tam noted the following:

(1) The cestgn specification for piping analysis, M-195(Q), stated that the
Wissing mass correction 91d not need to be considered in the seismic anal-
3518 using the existing design criteria, The nissing mass correction,
sumeliles referred to o8 the zere period accelerstion (IPA) loed, occurs
o5 o result of the response spectra anelysis technique which does not
consiger higher frequenty vibretions) meoes in the seismic analysis. The
gdditional modes could be significant 1n certain Cases.

(29 Attachment G of oesign specification tor piping analysis, M-195(Q), cone
teited guidelines for reconciling the as~built piping configuration to
the as-designed, These guidelines are from Electrical Power Fesearch
Institute (EPR1) Repurt NP«563%, “Guidelines fur Piping System Recorci'ie
ation (NCI1Ge0S, Revision 1)," May 1986. The stotement of scope for the
ducument indicotes the fui1uw1ng “the document should be restricted to
piping systems analyzed and que ified on the tasis of currently accepted
design criteria,.." The use of this ducument iy not be consistent with
some of the technical pusitions for criteris specified 1 Me195(G) for
existing designs,

(3) The design specification for piping eralysis, M-195(0Q), allowed the use of
the indepencent support metion (I18M) method of analysis. However, the I[SM
method of analysis 15 & more recent englytical method, anc the design
specification did not clerify which set of design provisions applied to
1ts vse,

(4) The oesign specificetion tur pipe supports, C«173{Q) contained gereric
multiplicetion factors tu incresse the rorne load capecity given by the
verdor for stenderd comporent supports for the faulted load cases. These
generic multiplicetion facturs should be technically justified.

g3 Sunnary

The inspectivn revieds identified cases where the licensing beses had not been
properly trenslated into (PLo design specificetions, This was evidenced by an
the use of interim spproved stress oliowsbles un & permanent basis and the
itproper sunmetion of earthquake components. The team additionally tound cases
where cude reguirements that were @ part of the licensing basis had not been
frtegrated nte the design specification. This occurred with regard to defini-
tion of ollowable stresses under hydrostatic loads and exclusion of therma)
luads in the gereration of friction forces, The tean considered lack of rigor
in the process of transiating licensing bases and commitments into the design
guides to be indicative of ineffective design contro) practices,
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3.0 REVIEW OF PIPING ANL PIPE SUPPORT CALCULATIONS

Previous Region 111 inspections had documented concerns regerding the adequacy
and eccuracy of design calculetions for safety-related piping and pipe supports.
The team reviewed @ sample of the piping, pipe suppurt and civil design caleule
ations prepared tu suppurt the SGRE,  The tean reviewed these calculetions to
deterning 11 they were techiicelly correct, 1f they conformed to the governing
procedures of the licensee and licensee's contractor, and 11 the pre-existing
design Lesis was edequately addressed, The team reviewed calculations perforneo
in support of facility change (FC; peckages FC-9i1, FC-913, FC-893 and FL-B9%4,

B e aaam ey

3.1 Main Steaw Line Anglysis

The SGREF in¢luded nodifying end rgaualy:iug the main stean lines, The team
reviewed the piping stress enalysis and related celeulations for pipe suppurt
and whip restraints for the mair steem 1ine from steam generator g te its con-
tainrent peretration. The tean found & nunber of nonconservative assumptions
and nethodologies in these anclyses as discussed below,

The tean found that the licensee hed not addressed IPA effect. o1though the Tine
included several long piping runs, In perforning the pipinug analysis, the
Ticensee had a1so conbined the computed vertical sefsmic load with the larger
of the two horizontal seisnic loads by the SRSS methua rether then by the

. absclute sum method, In e@dition, the team found that the anelysis dig not

: incorporete the evaluetion of av anchor point muvement at the location ¢t the
stear generator no2zle resulting from the vertica! growth of the steam generator
caused by sustained pressure (see Appencix A, Deficiency D£).

During hot functiore] testing, the liiensee rad idertified thermal binding ot
both ein steein 1ines with a pipe whip restraint fnside containment, To address
the effect of therme) binding on the seismic respunse uf the main steam line,

| the licensee performed & supplemental gap caleulation that postulated impact at

: the location uf therne) binding under & seistic event. The team had severs)
concerns with the adequacy and conpivteness of the gap calculation such as the
inconsistency between the actual piping geonetry used in the anulyses, incorrect
consideration of seismic anchor movements, and incomplete anelysis of therual

| loads (see Appendix A, Deficiency U-6).

The mein stear 1ine between the containment penetration and the steam gengretlor
nozzle 1z suppourted by two constent supports and a pipe stanchion, The team

| identified & nunher of omissions in the calculatiuns performed to qualify the

| supports, The tean found that the swing angle checks for the cunstant supports
| were not correct or complete, The constant supporis were installed on a pipe
whip restraint, along with hanger rods. The team fourd the hanger rods were
not analyzed for seismic luads, The calculation for the constaot supports also
did not include & deflection check to contiru that adequate travel existed 10
the constant supports during a seismic event, The pipe suppurt calculatiun for
the pipe stanchion di¢ not eddress the revised and larger vertical thermal
displacement thet was dutumented in the piping anelysis end that appeared 0

be larger thar an “"as<built” vertice) clearance, which would subject the sup-
purt to an uranalyzed thermel loed. The team alsc confirmed two concerns 1Qer-
1ified by the regional inspection: (1) & deflection check in the calculation
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for the pipe stanchion was incorrect, and (2) & load had arbitrarily Leen dis-
tributeg betweon the various components of the support rather than distributed
un the basis of support stiffness (see Appendin A, Deficiency D7),

The teon identified problems with the calculetion which was performed to
requalify the whip restraint thet was found tu bind with the main steam line,
The team found the calculation addressed the in-plane therma' loads that were
documented 1n piping stress analysis, but did nut consider the out-uf-plane
loads induced by friction, The measured pipe movenent at the point of theriel
binding from the cold tu the hot condition appeared to exceed the design ?ap
Llearance originally specified for the whip restraint, Thus, the origing

design nm% not hoeve adequatuly addressed the effects of the piping therima!
growth, The teanm found that the licensee hed performed checks using cesign dete
to contirm the gap clearances between the mein stean legs and the remaining whp
restraints rother then naking field messurements, The checks showed inedecuate
Clearonces 1f the effects of piping radicl thermel growth or latk of concentri-
Ity were considered (see Appendix A, Deficiency D-E),

During the inspection the team noted several observatiuns es aucumented ir
Appendin b of this report, The teem noted thet the licensee could not retrieve
the vriginal celculations for the main steam containment penetration or the
whip restraints for the main steam lines, Since these components eppeared to be
subject to large thermal binding lcads that may not have been o port of the
original cesign for these components, the tear considered that the licensee
shgglc have reevaluated the origina) calculations (see Appendix B, Observatior
*5 {4

The tear ¢iso identified two spar lengths for the vent lines from the main
stear Yiies Lhat are four to five tines greoter than the span lengths that the
FSAL specified for fieldsrouted small tore pipe. The team questioned 1f the
1icensee had consistently field routed smell bure pipe in accordarte with the
FSAF criteria {sve Appendir B, Observetiun 0-3),

3.2 Sampling System Tubing Anelysis

The SGRP included the rervuting and nodification of several piping énd tubing
Jines #ss0Cicted with the steam generator sampling system, L[ven though these
systems consisted of smell diameter pip\na and tubing, the licensee had
alalyzed them using rigorous computer techniques instead of the siaplified tech-
niques normally used for smell diemeter piping., The teer selected three pipe
stress ana'yses for review. The 1icensee had eveluated the two main stear
semple tubirng problens cccording to the criterie for existing systems ond
evaluated the steam gencrator water sanpling line according to the criteria for
new Systems,

Although the 1icensee had reroutve portions ¢f both stean semple tubing runs
beceuse of the change in elevetion of the steam line nozzle connection puints,
the licensee analyzed both tubing runs using the origingl licensing basis cri-
teria, The tean nuted that the tubing in Lhe analysis problem spanned betweer
the elevetions of €45 feet and CL7 feet & inches., However, the response spectra
input used in the anelyscvs only enveloped up te the elevation of 649 feet,

This was the response spectre used in the original system design analyses,
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Fipe supﬁort celculation SGBb-PD-H], Revisiun 7, March 11, 198] eveluated ¢

t hanger on the blowdown piping. This henger was suppurted from e
horizontel length of tube steel thet was welded to the bottun flange of o
structural lebeam tie strut, This configuration resulted in a local torsiona)
load on the bottom flenge of the tie strut, The tie strut was evaluated in
¢ivil calewlation C-008, Revision 4, August 24, 1990, The team found that the
evaluation of the tie strut included the evaluation of lueds from the attached
piping but did not address the local torsional louad on the bottom flange of the
Tsbeam {see Appencix A, Observation 0«7, The licensee eveluated the loca)
stresses and demonstrated that they were within acceptabie Timits,

The team reviewed two calculations thet each quelified a pipe whip restraint
design, and one calculetiun that qualified two nodified blowdown pervtrations
and two modified recirculation penetrations, The calculetions for the whip
restroints appeared to be correct and complete, However, the tear noted that
Ceolewlation for the penetrations appeared to adaress & rupture moment incors
rectly end did not edequately address & conbination of rupture lueas (see
Appendix b, Cbservation O-8),

34 Sumuery

in suminary, the teanm Jharacterized most of its 1incings regard1n$ the piping
and piping aneiyses as observetions since they appear tu lack safety signifi.
cance. Huwever, the cbservations are evidence of inattentiun tu detail in the
perturtiance of the analyses and the checking process. The team concivded that
the rumber of concerns raised regarding the manner in which the main stean
pipihg hac Leen analyzed warrantec ecditional attention tu the documented
cetails ¢f thet analyeis, The tean consideree the existing main steur Ving
analycis to be deficient becaute of the lack of clarity and completeness.

Further, the team concluded that the number and types of calculetional errors
gemunstratec thet the design cuntrel program was not being systematically imple-
mented and that more rigorous licensee technical overview of contractor engineering
WOrk products was warranted,

4,0 REVIEW OF FACILITY CHANGE PACKAGES AND MECHAKICAL DISCIPLINE CALCULATIONS

To cbtain additionel insights into the effectiveress of the design contryl
process, the team reviewed five field change (F(C) and two specification change
{SC) packages, The teem also reviewed 15 soditiona) mechanical systems calcu-
let1ons prepered by the licensee's engineers and the licensee's contractor,
Peloted docunentaticn provided by the licensee's engineering staff in response
tu questiuns by the team was a1so reviewed,

4,1 Review of Facility Lhange Packages

it general, the team founu the FC and SC packager to be technically adequate

tu suppor: the modificetiuns tu the plant ang tu be consistent with the cppli-
cable administrative procedures: 9.03, "Facility Change," 9,03A, "Facility
Change for SGRP," and 9,04, "Specification Chenges." The apprepriate engincers-
g gisciplines reviewed the chenge packeyes and provided comments on the
design bases, cudes end standards, correctness of the design and calculations,




constructibility, testing, und the reguired revisions to documentetion for the
planc, The engineer responsible for the medification resolved the comments and
made notations to thet effect on the design review sheets, However, in many
cases the teaw could not determing 1f the reviewer [ur the reviewer's super-
visur) agreed with the resolution of the comments, Soume of the reviewers had
indicated their concurrence with the resolution of their comments by signing the
design review sheets, while others hed not, Even though this practice was

cons istent with the administretive procedures, the Leam considered the lech of
documented concurrence to be ¢ weskness, A fornel documented concurrence by
the reviewer woule help ensure thet technically significant comments were not
Grsmissed o8 inappropriate or incorrectly resvlved because of ¢ misinterprete-
tion of the comment,

4,2 Keview of Mechanice! Discipline Caleulations

The tean review . d the licensee's caloulation index, The 1ndex identified eoch
cnginecrin¥ anilysis by the FC or 50 nunber, system or compunent codes, title
gnd other dentifiers 1n accurdance with saninistretive procedure 9.11, "Lngi-
neer ing Analysis.” The tean found thet because the calculations were not icer-
tifiec¢ by discipline, the calculations could nut be essily identified and
retrieved eccording to discipline, 1n gddition, the procedures did not regquire
thet safety-related colculatiors be identified es such on the documents, To
getermine if & calculation was safetye-related, the team had to review the cels
culation, The tesn found that the same procedures were used for preparing,
reviewing and approving both sefety-related and nunsafety-related colculatiuns,
The tearm cousidered the large number of en*ineering analyses produced each yeer
might warrant & method for uniquely identifying the safely-related calcuiations
to help focus engineering attention Lo them according to their importance to
plant sefety.

The team reviewed celeulations from facility Chenges, specificetion changes,
and the caleulatiun index, The team veritied the vtiidity of the irnput dats
and essunptiuns, the applicelility of the calculativnal methodo logy and the
reescrableness of the resuits, Many of the tean's specific comments on the
calculetions {see Appendis £, Observation (-9) agein appeared tv Le character-
j26¢ by inettention to deteil in buth the performence of the analysis and
thecking process.

The licensee cbtained from the g1p1ug ¢lass summary sheels the design pressures
end tenperatures used in the celculations suppurting piping modificativns, The
tesn reviewed tne appliceble design date contained in these sheets for the
auxiliary Teeaweter (AFW) system, The licensee had revised the piping tlass
summary sheets in 1985, The licensee could not retrieve the supportinq Vocu-
ments or calculations for the revisions to the design ratings and service con-
ditiuns for the AFW system piping, The service class description for AFW 11
EE-10 also appeared to be trconsistent with the piping diagram. The 'iiensec
could not retrieve the originel design documents which supported the date 1n
the plping ¢lase summary shevts. Therefore, the tedn could not determing 11

the installed systen components meet the origine]l or the revised cesign rat-
ings, The team considered thic leck of design basis docutents and the inability
to retrieve either the origirel calculations for the containuent penetratiovns or
the whip restraints (see Section 3.1 Observation U-2) tu be vvidence of wesk
configurativn management,
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4.5 Summery

while nore of the cuncerns appesred safety significant, the tean 1dentified
weaknesses 10 the mechanice) system calculations that reflect less than fully .
sduguate application of design control measures,

6,0 FREVIEW OF CURTECTIVE ACTION PROGRAM

The tean reviewed the portions of the Jicersee's currective action progran

releted to the meintenance end SGRP uteges of 1950, This included reviewing _
currective action ducuments and administrative procedures., During the SGEI |
outege, the Bechte! Power Corporstion was the lead contractur anc used severs’ |
of its edministrative procedures tu process corrective action reports. The

1icensee had verified that these procedures were compatible with 1ts own admine. !
istrative procedures. The team reviewed specific corrective action dotuments

including noncontormance reports (NCRe), field chenge requests (FCR's) ficld

change notices (FCNs), and deviation reports (DRs),

6.1 Dispesitioning of Nencouforming Conditions

The teer reviewed a nunber of NCKe documented during the SGRF. The teen found
that the licensee had adequately dispositiones the issues preserted 1u Lhese
NCRs. Significant issues tdentified on NCRS were resulved by licensee devietior
reports. The team also reviewed & number uf FCRs and FCNs essocieted with
FC-BY7 ang FC-B9% most of which deslt with specific field installations that
could net be completed as gesigned. These chenges epprared to be dispositioned
adequately by drawing revisions and reanalyses. The team reviewec the 1ist of
dertetion reports for 1990 and 1991 end selected reports thet appeared to
concern piping ur pipe support discrepancics, The tean 1dentifieo vne defi-
clency and tane ohe Gbservation during the review of the DRs. The deficiency
cunceried delay of corrective action for & leaking wel.

At the end of the Moy 1990 meintenance outege, the licensee identified a leak-
ing welc un the cuntainment sprey header inside containment, The licensee
initiated & work order but performed nu repairs before the completion of the
cutage. The licensec delayed the weld repair until the 1990 rtfuelini vutage
apperettly besed on engineering judgenent that the weld was structura'ly ade-
quate to maintain header 1nte?rity. This Judgement was vt documerived.
However, paragraph IWA 5250 of Section Xl ASME of the Code does rot allow any
through well leakage in ASML (lass piping. The piping in question was ASME
Cless 2 and was in the pressurized portion of the system, Therefore, the tean
concluded that the )icensee should have repeired the weld defect before returres
ing the piant to power operations (see Appendix A, Deficiency D-10).

While reviewing deviatior reports, the teem observed problems pertaining to
the updeting of contrulled drawings. The teesin could not verify that the pro-
cess for updeting drawings was adequéete to ensure thet the controlled drawings
were Leing revised promptly and that engineers were assurec of using the most
recent revisiuns to drawings fur plant medifications,

10




o e

L.

T ——

T I S ——

The teén Tound that adninistrelive procedure 10,44, "Lesign Document Control |
etd Distribution,” di1d not state any specific process to update controlled
drawings for specificetion chenges or for chenges resulting from the disposis
tiuning of deviation reports as it did for facility changes. Section 8.0 of the
procedure stated that the responsible engineer was to submit to the Document
Control Center (DCC) on nformational copy of the drawing being revised end
Section 9.€ stated the §1uﬂt drafter shall forwerd the Document Change Fequest
(DCR) package to DDC. The DCC was to then stamp eperture cords as "currently
being revised,” DCC maintainea f1les for each engineer and was to place cupiesd
of open DCHs fu his or her file until the urawing wes revised, The teanm found
three fnstances 1n which (1) nu DCK forms were maintatned 1o the responsible
engineers file folder for several drawings requiring updete; (2) & marked up
copy of the drewing was nut with the cuntrul ¢opy of the drawing; end |3,
eperture cords were not slemped (see Appendix A, Ubservetior 0-?0).

The DCC persorne) acknuulvdged they hed not completed work on & large number of
drawing changes for the SGRP. The licensee steted this becklog resulted from
the fact that the DDC was understatied ond that the design orgenizetion hed
recently nuved from the corporate uitice to the site, The licensee 18 Increas.
ing the number of DDC persunnel and expects the design organizetion's move 1o
the site will eventually improve the timeliness of drawing revisions, However,
the tear renained concerned that drewings thet were being revised 01¢ not Zppesr
to be documented on DCRs for the DCC and that contrulled drawings were not annos
Jated to indicate thet revisiont were in procress to ensure that engineers
destoning subsequent nodifications use the must recent drawings.

b.¢ Safety-Felated [ping keverificetion Program

Responding tu previcus heC dnspect ior tindings (0FC§rh1nx the adenuacy 0f the
Ticensee's resporse to 1EB 75«14, “"Seisnmic Analysis for As-Built Sefety-Reloted
Piping Systems,” the licensee initisted ¢ safety-related piping reverificetion
program (SRPEP] tu reverify the seismic adequacy ¢f the desagn of safetyerelated
piping of o dlameter ¢ 1/2 inches and larger,

This program wes divided inte two phases. 1n Phase | the licensee perforneg
systen walkdown inspections end reconcilec discrepencies belween the design and
as=built configuretion fur the 18 stress packages wssociatea with eight systems
that are reguired o maintain primary coulantl system inventory levels, boren
concentration, and emergency cuoling capebilities. The Ticensee had a third
party independent review of selected welkdown inspections and analyses, The
third perty identified at least une condition thet did nut meet the FSAK desigr
betis. The tean considered the use of thirg party reviewers to be a progran
strength,

The team found that B of 16 stress packéges were comglete and complied with FSAR
requirements, € packeges met interim upersbility analyses, and the licensee had

completed welkdowr inspections of the renaining & packeges. The licersee had

recently hired & new cuntractor to complete the reneining portion of Fhase 1, .
kesults from Phase | prompted the licensec to make several hardware modifice~ '
tions. The licensee will eveluate the date accumulated during Phase 1 for

determining the scope of Phase 11,

The tean reviewed two of the walkdown stress peckages for which reconciliation :
had rot been completed, The tean did not perform any walkdown inspections, The

11
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pechages ceyviewed Ingluded pertivns of auntliery feewater (AFW) systen snc the
gischaryy pryping for the m hopressure safety injection (HPS1) pump, The welk-
down inspectivty were detadled enc yertitied seversl guea Tindings. The
Ivenpee had ecoressed physice]l discrepanties by Issuing & work prder ty repelr
the 17 crepanty or by pcrfurmﬁna an engihest ing anelysis 10 verify vperabiiity.
I #° 1 but one Case, the @ispositicning of thete distrepatcies appeared ade-
¢uetee  Thy teen found for heuger support BEIME0?, on unintentional restreint
wot teerifigd and dispositioned by thi Ticensee incorrectly by stating thet the
therne | mpvenent of the hanger woule be 1t the downword direction when 1t was
attuelly @ findne] ameunt in the upwerd directiun,

b.3  Sutinary

The team fguntified thet the Yiceliee
programs, One outstanding erception wate
threugh wall Teckoge of ot ACME pipe.

hat generally effective corrective actior
e erroneous disposition to actept

The Lesn found thet although the licensee had successiu11{ :dent1f1ed ¢ huiber
4)1sades, the teaw

of @iscrepercies 1n the assbuilt pﬂpin? configuration et

¢1¢ not consiger thet the licensee Could successfully reconcile the assbuilt
plant configuration 1o the plant desrgn basis until the licensee resolved the
Lean's ther concerns eho observations regerding the FSAR design criteria, the
piping specificativng, the calculations and the drawirg revision process weo -

nesses,
€.¢ 0N

On Jufe ¢1, a99) the team conduttud et

Appendis ( 11s1s e representatives o
mevting, During the exit mecling, the team summarizeg the scoupe and

the 1nspection.

exit meeting ot the Pulisaces site.

f CFCu end the KRC uttending the exit
findings ¢f

At the €xit nmtting, Mr, D. P, Hoffman (Flo Vice Previcent for huclear Opera~
(ions, tede the following commitients that wers subsequently documented in @

letter to the NREC of July 9, 1981:

: Submit for NKC staff review & revision to the FSAR which clarifies piping

ang pipe support design criterie;
L ngfbﬂt the piping and piping design specifications to ref lect the revised
FSAL criteria;

) Develop ¢ document tu relate specification and procedural requirements;

” "uspend the jnplementation of piping and pipe supqu
revision 1o the FSAR end specifications were comp le

rt modifications until
tes

third party review of piping and pipe support analysis; erd
Complete an assessment of pipe and pipe support enginecring to identify

design engineering strengths and weaknesses, the root causes ot weaknesses
and suggested improvements to address the root causes.

Continue with

Furthermore, the licensee hes committed to reanalyze the main tteam line oesign
after revising the FSAR and design specificetions,
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APPENDIX A
Summary oY Deficiencies
DEFICIENLY D1

FINUING TITLE: Piping stress allowsble Timits
BACKGROUND :

The licensee described the original Palisades seismic oesign criteria in Appens
dix A of the FSAR (Reference 13. In response Lo lnspection and Enforcement
Bulletin (1EB) 79+14 (Reference 2), the Consumers Fower Company (CkCo) inturned
the NRC that sume of the seismic Cless 1 piping ¢id not conform to the Palisades
FSAR scceptance criterie, C(PCo provided an eveluetion of the nonconformances
and the planned corrective actions 1n subsequent subnittals to the NRC (Refer-
ences J, 4, b, 6). The corrective actions included the use of interim allowable
stress criteria to cetermine the operability of piping Sﬂstcms. These interin
criteria utilized piping o1lowable stress criteria from Reference 7. In Refer-
ence 3, CPCo conanitted to perform any modificetions needed to upyrade the plant
te the FSAR criteria by the end of the Cycle 4 refueling outage scheduled tor
1981, The NRC performed & satety essessment and found the o)lowable stress
criteria ecceptable for interim use (Reference £),

In a subsequent letter to the NRC (Reference 9) CPCo stated that 1t had revised
ce tein pages of the Paliseces FSAK 11 response to the 1EB 7%-14 work and thet
tt . revised FSAK page chonges would be trensmitied in @ separvete letler

{ wference 10).

DESCRIPTION OF CONDITION:

The sersmic design criterie Tor nuclear power plant piping systems hove chenged
sigrificantly since older plents, such as Palisades, were licensed, 0lder
nuclear power plants cenerally were desigred using less conservative seismic
10puis énd less rigorous anaiysis procedures than thuse used on the more cur-
rent plants, These less conservative fuputs and procedures were generally used
with acceptence criteria for allowsb le stresses in piping and piping supporte
thet are noce conservetive than those used on more current plants, In recegnis
tion of this, the NRC, in Revision 1 of IEL 79-14, requested that nonconformans
ces be evelvated tu either FSAR or uther NEC approved acceptance criteria,
Consistent with uther steff positions teken during the implementation of Il
79-14, the NRC staff &)lowed CPCu to use the higher allowable stresses specified
in the ASME Code ¢s interim criteria until the original FSAR design margins
were restured,

In 1nsgection report S0.265/00-25, the staft identified a number uf concerns
with the seisnic input used 1o evaluate piping systems at Palisades., This
included concerns regarding the adequacy of the original tloor response spectra
and the application of the original floor response spectré to current modificas
tion design analysis. CPLo's preliminary response to these concerns was that
the origina)l response spectra were considered edequate when Falisades was
11censed and that the cuncerns raised were beyunag the original licensing basis,

L
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However, (PCu hed chenged the originel licensin begie n the FSAL emendment
subiitted in Reference 10, CPLo could nut locete an Kkl steff sefety evelua:
tion thal accepted this change to the origingl licensing basis. The pipe
stress o1lowab les used by CPCo did not confurn tu the urigingl Palisedes
Ticensing tesis. The KEC steff hed apparently only reviewed and accepted these
s1lowebles fur use as interim criterie, The tean concluded thet CPLo's change
to the original FSAL licensing basis should not have beer performed under

10 CFR 50,59 but should be reviewed end accepted by KRl staff,

REF ERENCES !

1. Consumers Fower Cumpany Palisades Flant Finel Safeti Anelysis Report
Arendment 14 (July 22, 19€9) through Amendment 17 (November 16, 19695

2. NRC Office of Inspection and Enfurcement Gulletin (1EE; 79-14, "Seismic
Anelysis for As-Built Safety-Related Piping Systems," July ¢, 1979,
Revisiun 1, July 19, 1979; Supplement 1, August 15, 19765 Supplement 2,
September 7, 1939.

3, Consumers Power Cumpany letter tu the NRL, February 14, 198C,

4. Consumers Power Cumpany letter tu the NR(C, February 27, 198C.

&,  Consumers Power Company letter tu the NRC, March 11, 19280,

€. Consumers Power Compary letter to the NRC. April 14, 1980,

7 1976 Winter Addends of the 1974 Ldition of the ASMEL Boiler and Pressure
Vesse) Cude, Section 111, Subsection N,

8. NHC ietter to Consumers Power Compary, April 20, 1560,
Consumers Power Cupany letter tu the NRC, September 26, 1880,

10, Consumers Power Compuny letter to the NRC, October 24, 1580,







REFICIENCY D-3

FINDING TITLE: Pipe support allowable stress 1indts during hydrostatic tests

RACKGROUND !

Paliseces Technical Specification («173(Q) (Reference 1) containg the design
criteria fur pipe suppurts, Tables 1,0 and 2.0 specify loed combinations and
aNoweble stress 1imits for existing and new pipe Support designs, Section
4.1.1 of Technical Specification Mo195(Q) (Keference &) stotes thet the origis
nel piping design code of record 1s USAS 631,1.0, 1967 Eaition (Reference 3)
otid thet the current piping anslysis shall be done to ANSI Bil.1, 1973 Edition
(Reference &, up to and including the Summer 1673 Addenda. The piping cLoe
cuntains criteria for the design of supports,

DESCRIPTION OF CONDITION:

Tebles 1.0 and £.0 of Technice! Specificetion C«173(0Q) specify an allowal Je
stress 1imit for the design of the structure components of the lesser of 0.8
Lites the materiol yield stress or 1.3 tines the normal AJSC (Reference &)
ellowable stress limit for the hydrostetic test losd combingtion, Paragraph
120.2.4 1n both editions of the {31.1 code dees not allow &n increase in the
porma) AISC &)lowable stresses for supglenwntery structrus] steel for the
hydrostatic load case, Peragraph 121, 2 of the 31,1 code aliows an ingrease
in o)lowable stresses for standerd component support ilems (cetalog ftems), up
to 0 8 tines the materia) yield stress for the hydrostatic test Toad case,
Tebles 1.0 and 2.0 of Technical Specificotion C-173(Q) specify generic mylti-
plicetion factors te increase the normal o)lowable stresses. CPLo needs 0
demonstrate thet the use of the generic nultiplicetion factors meet the piping
code requirements.

REFERENCES:

1.  Pelisedes Technica) Specificetion C-173(C), "Technical Requirements for
the Analysis ang Design of Safety helated Fipe Supports,” Revision &,
Novenmber &1, 15990,

2.  Palisedes Technica) Specification M-195(Q), "Requirements for the Design
ant Analysis of Pelisades Flant Safety Feloted Piping and Instrument Tub-
ing," Kevision 1, Mey %, 1990,

5. U.S.A. Standerd Code for Pressure Piping, USAS £31,1,0-19€7, "Power Piping,

4. Americen Netiunai Stendards lrstitute Code for Pressure Fiping, ANSI
B35i.1-2973, "Power Piping.”

§. American Institute of Steel Construction (A1SC) Manual of Steel Construc-
tiun, Seventh Editton,
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DEFICIENCY D4

FINDING TITLE: Pipe support friction loeds
LACKGROURL ;

Palisades Technice) Specificetion C«173(0) (Reference 1) containg design ¢rite-
rig for pipe supports., Section 4,4.2 specifies the criterie for evaluating the
effects of friction forces on existing pipe supports. The ¢riteria stute that
friction forces shall be assumed to act simulteneously with therma] and deed
loads unly. However, the (riteria for existing supports ohiy require the gval-
vation of the friction force caused by dead losd. The criteria for new sup-
ports, specified in Section 6.3.2 of the specification, requires that both the
dead luad and the therma) load be considered.

DESCRIPTION OF CONDITION:

During piping system heotups end coolduwns, the piping system expands and
contrects causing the piping to slide past some of the rigid pipe support
contect surfac o, friction forces result from the bearing loed inposed on the
cortact surfeces as the pipe s)ides pest. These friction forces are in the
direction of the pipe thermal movenent and the magnitude of the friction force
gepends on the total leac on the support as the pipe slides past, Faragraph
1ed.2.1 of References ¢ and 3 requires that fixed pipe restraints and guides be
structurally suitable to withsteno the thrusts, movements, end other loads
imposed by the thertic) expansion eng contraction of piping. Since thermal Toads
are iposed on the fixed _upports during the expanson or contraction of the
giping system, these lueds shoulo be considered in the evaluation of fraction
ored.,

RECERENCES:

1. Palisades Technical Specification (-173(Q), "“Technice! Keguirements for
the Aralysis and Design of Safety Related Fipe Supports,” Revision 2,
November 21, 1980,

5. U.5.A, Standard Code for Pressure Piping, USAS B31,1.0-1967, “Power Piping."

5.  Amerfcen Nationa) Standards Institute Code for Fressure Piping, ANS!
£31,1-1073, “Power Fiping."




DEFICIENCY Deb

FINDING TITLE: Matin steon 1ine piping stress arelysis

BACKGHOUND :

A pipitg stress analysis (neference 1) qualified the 3€-inch diameter main
steari 1ine frow the stesm gencrator © nozile to corteinment penetration 3, The
piping wes shown on the stress isometric grawing (Reference &), The vertical
ey of the piping run pesses through a series of pipe whip restreints that were
shown on the civil Arewing (Reference 3).

GESCHIPTION OF CONDITION:

The teon reviewed the piping stress snalysis (Reterence 1) and jdentified the
felluwing concerns:

(1) The piping stress anelysis did not compute seismic axiel lveds teused by
zery perioe ecceleration (ZPA). This 15 also referred Lo &5 ¢ nissing
mass correctivn, Subsection 4.4.2.4.1 of the Reference 4 specificetion
does ot require the effect of ZPA 1o Le considered whern a systen 1s anas
yted o the eriginal plant design criteria which uses 0,5 percent demp-
ing. However, beceuse the mein system line consiste of several long runs
of piping (two horizontal legs of 37 feet end & vertica) leg of 63 eetl,
consigeration of the effect of seismic exie) loads ceused by IPA appears
warranted. This concern is further ¢laborated upon in Cbservation 0«1
under the discussion of the "Missing Mass (orrection.”

(2) The piping stoess enelysis conbined the culputed verticel sersmic lvad
with the lerger of the 10 horizonte] setsmic loads by SKSS rather than by
the ebsolute sum, This method was n sccordence with the method pree
scribed in Subsection 4.4,2.4.1 of the Reference & specification but 13
not i eccordance with the requirements of Palisades FSAR Subsection §.7.4
(Reference 5). This concern 1s further €laborated upon n Leficiency D-&.

(3) The Reference € calculation computed the thermal and pressure growth of
the replaceient stean generators for use 1n cesigning the therma) insule-
tion for the steam generatur. According to the Reference & calculatiun,
Lhe steam generator grows vertically beceuse of sustained internal pres-
sure by about 0.3 inch, which is four to five tines greater than the
threshola of 0,062 inch for consiceration of anchor point movemenis 10
Subsection ¢.4,2.4.2 of the Referenc 4 specification, however, the pips
ing stress analysis @id not address snchor point movement caused by sus-
teined pressure, 1f cunsidered this would incresase the magnitude of the
vertice snchor point movement 'because of thermel growth) that wes used
as input to the gip1n9 analysis at the location of the steam generator

nozzle by ebout 18 percent.

KEFERENCES:

t.  bechte) Calculation CGRP-PDS-034, "Pipe Stress Analysis of Steam Generator
EL0R Mein Steem Syster Inside Containment,” Reviston &, March 28, 1991,

At
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UEs 1CTENLY D6

FINDING TITLE: Main steam line gar anelysis
EACKGROUND:

To address the effect of therma) binding between the main steem piping and the
first pipe whip restraint inside containment on the seistic response of the
nein steam piping system, the licensee prepared ¢ supplementel gap analysis
based on o ASME paper methodology as part of the Reference 1 calculation. The
gep analysis computed additional luads on the piping system caused by impact
betwser the piping and the whip restraint ouring an earthquake,

DESCRITTION OF CONDITION:

The team reviewed the gap analysis and identified the following concerns:

(1) The licensce assumed that a seismic anchor movement (SAM, of the pipe with
respect tu the whip restraint of 0.2 inch., Howeve:, Subsection 4.4.2.4,2
of the Reference 2 specification states thet the containment shell and the
conternment internal structure SAM. occur in phase, and are approximately
the sane value for & given elevation, Since the main steen line 1s
anchored to the containment liner at elevation 618 feet and the whip
restraint is supported by the containment internal structure at elevation
£23 feet & inches, the team counsidered the assumption regarding the occur-
rence of a Aifferentie] SAM betweer the ripe and the whip restraint to Le
ungustifiee. Further, the thermal erelysis, X€C40, which was documernted
i the Reference 1 calculation, computed high therme) loads at the point
of binding, The tean judged 1f & second seispic analysis were perforned

using the same restraint geometry that was used in the therma) analysis,

xbodz. and a comparison of the enalyses were mide, the thermal loads wo. ld

be shown *to envelope the seismic loads indiceting that the main stesn line

would maintain beari~g contact with the whip restraint during ar earth-
quake, Therefore, the team concluded that the assumptiun that impact
cccurs betweer the piping and the whip restraint did not heve or aCequatle
basis.

(2) The gap ana ysis assumed the piping geometry tu be & straight run of
simply-supp rted pipe. This geometry varied considerably from the piping
geometry shen on the Reference 3 drawing.

(3) The Reference 3 drawing documented an assumed plan dimension for the pip-
ing betweer the containment penetration and the whip restraint., This
dimension was critical in determining the magnitude of the equal end
opposite therma)l reactions imposed on the containment penetration and the
whip restraint because they are directly propurticnel to the length of the
pipe. The team reviewed piping fabrication drawings and concluded Lhat
the essumed dimension was shurter than the actual length of pipe subject
tc axia) thermal expansion, Thus, the computed therna! loads would be
s 1ler then the actual loads,



(4)

Therma) analysis X6040, superseded the thermel purtion of the uriginal
piping stress enalysis X2UU3A, in the Reference I celculation, However,
the 1censee did not updete the luad sunmary sheet that wes 0rig1na1];
prepared fur the containment genetratton to incorporate the revised and
substarticlly higher thermal loads from the new thermel analysis.

The gap analysis did not compute any transverse cisplacements, These
displacements should have been combined with the seismic dis Tacements
from the origina) stress analysis X2003A, The licensee should have useo
these "inertie! plus impact" seismic displacements to recheck the swing
angles documented 1n the Peference 5 and © celculations for constent sup-
?orts W14 and H15, and to verify the gap clearances between the vertical
eg of the main stean piping énd the remaining whip restraints documented
in the Reference 7 calculation,

REFERENCES:

1
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Bechte] Caleculation SGRP-PDS-034, "Pipe Stress Analysis of Steam Generetor
ESUL mein Steam System Inside Containment," Kevisiun £, March 28, 1991,

Bechte) Plant Design Criteria Document £0857-6-001F, Revision 4,
January &1, 1991, ‘

bechtel Drawing 03374 Sheet 1 of 1 (Q), "Stress lsometric, Main Stean
System," Revision 1, Decerber &, 198&.

Bechtel Drawing C-163, “Conternment Steem Line Rupture Supports,”
kevision 5§, dated March ¢4, 1972,

bechte! Caloulation MSB-PD-EE1<H14, "Pipe Support Design for Main Steam
System, Stear Generator ESOB, Support Nuo. EBI-H14," Revision €,
february 21, 1581,

Bechtel Calculation MSB-PU-"41-H1E, "Pipe Suppurt Uesign for Main Stean
System, Steam Generator ES(D, Support No. EBl-H15," Revision &, April &,
1481,

Bechte! Celeulatiun C-044, “"Structural Adequacy Evaluation for Mair Steam
Line Pipe Support Loads,” Revision 3, February 13, 1991,
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DEFICILNCY Do7

FINDING TITLE: Main steen line pipe supports

BACKGROUND :

Main steam 1ine ley B from the steam generutor nozzle to containment penetra-
tien 3 is supported at three locations:

1, By constant suppurt hanger H14 at elevatiun 681 feet © inches.
2. by constant suppurt hanger H1E at elevation €64 tect,
3. By pipe stanchion H16 at elevation €18 feet,

Hanger H15 1s supported Yrom the pipe whip restraint et elevation €73 feet €
inches. References 1-3 document the pipe suppurt calculetions for these
supports,

DESCRIPTION OF CONDITION:

The team & reviewec¢ the calculetions and hed the following findings:

(1) The swing angle checks for supports H14 end HlS used the faulted displace-
nerts from computer generated analysis A¢OC3A 1n the Reference 4 caleule
tion which incluced the transverse displacements caused by the combination
of the deud luad, thermal load enc safe shutdown earthquake. However,
these checks did not address the following desigh elements:

a. The larger thernal displocements computed in run X604C which cunsigers
therme] restraint caused by bincing and superseded the thermal porticn
of analysis XLOU3A,

b. hny edditiore] seismic displacements tnet the gep analysis cdocumented
in the Peference 4 colculation night have predictea, However, the
gap enalysis did rnot celculate these displecements.

¢. The :0.5 degree construction tolerance that Reference 5 specifies te
be used for swing angle checks when design rather than measured dis~
placenents are used to perform the check, This check i¢ performed to
corf irn that the suppurt will rot bind under the imposed lateral
displacemerty, and to compute the secondary loads that the pipe
support must absorb,

(2) A rod hanger was installed on the piﬁe whip restraint to absorb the dead
load of the constant support since the pipe whip restraint bracing appars
ently was designed only to resist the out-of-plane dead load of the
restraint. The Reterence 2 calculation explicitly qualified the rod hanger
fur the hanger deed load but did not eddress the faulted load condition
which would require the rod hanger tu ebsorb ar additional seismic tensile
lued caused by the out-of-plane excitation of the restraint itself. The
ro¢ hanger did nut appear to be able to absorb any additional load.
However, the Refererce 5 civil calculation which qualitied the whip
restroint for the imposed hanger loads explicitly de leted the rod hanger
from the structurz] model that was ducumented in the celculation.

A-10






DEFICIENCY D-8

FINDING TITLE: Main steam 1€ pipe whip restraints

BACKGROUNL :

The vertical portion of the main steen lines ere restrained egainst postulated
pipe rupture by the pipe whip restraints shown on the Reference 1 drawing., The
containment interngl structure supports the pipe whip restraints ot elevations
23 feet 6 inches ana 637 feet. The conteinment liner suppurts the pipe whip
restreints at elevations 651 feet & inches, €62 feet €6 inches and €73 feet €

AnChES,

DESCRIFPTION 9F CONDITION:

The team identified the fo]louing findings after reviewirg the Keference 1
drawing and the calculations in References ¢ and &

(1) The therme) binding of the main steer lines subjected the pipe whip
restraint at elevation €23 feet € inches to high in=plane thermal
reactions., Reference 3 and 4 document the thernal Toads for the main
stear, 1ines, The Reference 4 analyses documented ar upward (gut-0f=plane,
thernal ¢i1splacenent of 0,408 inch for the mein steam line at the point of
thermel binding, As a consequernce, the pipe whig restraint was subject to
additional secondary loads ceused by friction, The Reterence £ calculation
analyzed the whip restraint for the fault-d lvad condition (dead plus
seismic plus thermal) but ©1d not eddress the nornel luvad cordition (deac

plus thernal plus friction).

The Feference § design specification govermng Lhe design of pipe whip
restraints does not address friction, since thermal binding shoulc not
nurmally cccur, however, the Reference & gesign specificativn governing
the desigh of pipe supperts addresses the effects of fraiction and docu-
pents standerd methods of addressing triction gither by aepplying the @
friction force (the friction coefficient times the same of the sustained
dead and the thermal bearing load) or by applying the axiel thermal piping
movement to the restrzint. Applyiug the friction load to the whip
restraint would impose an out-of-plane loac of over 100 kips.

(2) The actual movenent between the € main steal line and the pipe whip
restraint 16 @ minimum of 9/16-inch caused by therma] movement alone, The
conclusion is based on the measured hot and cold geps between the B main
stean 1ine énd the pipe whip restraint at elevation 623 feet € inches thel
ore documented in the Reference 4 calculation. The Reference 1| drawing
specified ¢ shimmed clearance of 9/16 inch (+0, <1/16 inch) for a mininun
gesign clearance of 1/2 nch. This design gap should have provided suffi=-
cient clearance tu eccommodate seismic movenent in addition to thermal
movement. Therefore the original design may not have adequately addressed

the effects ¢f piping thermal growth.

A-lc
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DEFICIENCY D-9
FINDING TITLE: Response spectré input .
BACKGROULD ;

Facility change packege FL-915, added a new waler sampling line during the
stean generetor replacement project. The licensee ahalyzed this new sampling
line using the criteria for new systeis specified in Palisades Technical
specification M-195(Q) (Reference 1), The anelysis of the new line was con-
toined in colculation SGRP-PDS-020 (Reference ¢). The calculation used the
se1smic spectra input developed based on ASME Code Case N-411 danping. The
piping and tubing in the anglysis problen spanned between elevitions 597 feet !
to 661 feet. The response input used in the eralysis enveloped the internal

structure spectre up to an elevetion of 649 feet,

DESCRIPTION OF CONDITION:

The NRC staff conditionally endorsed the use of ASML Code Case N-411 in Regule-
tory Guide 1.84 (Reference 3. (PCo agreed to meet the cunditions in the regu-
latory ouide and ducumented this commitment in Section 5.7.1 of Revision 3 of
the Palisades Updated Sefety Analysis Report,

Reguletory Guide 1.84 includes the condition that the damping values ray be
use: only in those analysis in which current seismic spectra and procedures
hove been employed. In Section 3,9.2 of the Standard Review Plan (Reference 4)
the NRC staff stated that an accepteble approach for the seismic analysis of
equipment supported at two or more lucations 1s to use an upper bound enveiuvpe
L of the spectra at all support attechment points, The NRC steff has required the
| use of enveluped response spectra as a condition for the use of ASME Cude Case
N-411 damping. The spectra input used for the water sampling line wes not an
upper bound envelope of all suppurt attachment points,

REFERENCES:

| 1. Palisaces Technicel Specification M-198(Q), “kKeguirements for the Deaign
| Analysis of Palisades Plant Sefety Related Piping &nd Instrunent Tubing,”
Revisiun 1, May 9, 1990,

2. Bechtel CLalculation SGRP-PUS-020, "Piping/Tubing Stress hralysis for 1"
water Sampling Line," Revisiun 3, February 21, 1991,

3, USNRC Regulatory Guide 1.84, "Design and Fabrication Code Case Acceptabil-
ity - ASME Sectiun 111 Division 1," Revision 24, June 198€.

4.  NUREG-0B0OD, “Standerd Review Plan," Revision 1, July 1981,
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BEFICIENCY D-10

FINDING TITLE: Leak from weld on containment spray header

CESCRIPTION OF CONDITION:

At the end of the 1990 maintenence outage, the licensee identified & leaking
weld on the containment spray header inside containment. The licensec initiatec
¢ work order Keference 1), however, the weld repair was deleyed until the 1960
refueling outage. The licensee believed the delay to be acceptable based on
Judgement that the weld was structurally adequate to maintain the integrity of
the hesger, The licensee did not huwever document the basis of this judgment,
ASME Section X1 Code (Reference 2) cues not allow any through well lechkege in
ASME Liass paping. The piping in question 15 ASME Class & and 1s in the
rressurized portion of the systen. Therefore, the Ticensee should have repairec
the weld defect before returning the reactor to power,

The Yicensee interpreted keference 2 tu allow repairs to be deloyed by engi-
neering judgement, After the licensee 1dentified the leak, ASME published an
interpretation of the Code (keference 3) refterating the conclusion thet engi-
neering judgerent permitting through well leakége was unecceptable and that
repairs were required. This interpretation prompted the licensee to inftiate o
deviation report (Reference 4) to document the fact that it hed not acted n
accordance with the ASME Code requirements, The teanm considered this to be a
failure to properly evaluate ASME Code requirements and a farlure to implement
prompt currective action for a knuwn defect @s required by Reference &,

1. Palisades Work Order 24003211 May 7, 1990,

2. ASME Section X1 1983 Edition, [WA 5250,

3.  ASME Section XI Code Interpretation Xi-1-89-40, May 24, 199C,
4, Deviatiun report, D-PAL-90-313, November 26, 1990,

5. Section XVi, "Corrective Action", of Appendix B to Part 50 of Title 10 of
the code of Federal Regulations,



APPENDIX B
Sumnary of Observations

OBSERVATION (-]

OBSER...JI1ON TITLE: Comments on piping and pipe support specificetions

Palisedes Technicel Specification M195(Q) (Reference 1) provides criteria for
the design and analysis of safety-related piping and instrument tubing. The
specification aefines criteria that apply to existing systems enolyzed to the
griginal plant design methods and criteria that apply to newly designed systens
analyzed with current seismic 1nput and the demping values specified 1n ASME
Code Case N-411. The tean reviewed the piping specification for conformance
with licensing comnitments and for the consistent applicetion of goud ndustry
practice. The team made the following observations.

1) Sectior £.5.3, “Support Mass," states that support ness need not be con-
sidered in the enalysis of existing systems. The team noted in certain
cases, this mass could be significant and should be cunsidered in the
piping analysis,

(z) Section 5,10,3, “"Thernal Lcids,"” states that piping systems with & maximum
temperature of 150° F or less do nut require & rigorous thermal analysis,
The team questiuned this pesition. The licensee stated that it was incor-
porating additivnel criteria v an upcoming revision to the specification.

(3) Section £,10.4.1, "Seismic lnertia,” containg criteria for performing
seismic aralyses to both the old and the new seismic criteria. In addi-
tion, the criteria allow the use of the independent support motion (1SM,
wethod to analyze piping. However, ISM is not allowed with ASME Code Case
N=41] denping and is a relatively new method ¢f analysis. Therefore, the
tealm requestec the licensee clarify which set of design criteria provie
sions were used with this technigue. The licensee Itated that ISM had not
been used at Palisades ana thet it would probably remove reference to 1t
in the revision tu the design specificatiun,

(4) Section §.10.4.1.4, "Missing Mass Correction," contains a statement that
the missing mass correction does not need to be considered in the seismic
analysis using the old criteria. The team noted that missing tiass occurs
as a result of the response spectra analysis technique which does not
corsider higher frequency vibrationel response modes in the seismic analy-
sis. The licensee concidered this acceptable based on the assunption that
the most significent portion of the mass participation would be 1n the
flexible response modes which would be captured. However, in certain
cases, such as fur axial restraints or long runs of piping, the seismic
loads generated in the rigid response range may be significant.

(%' httachment G of desigr specification contained guidelines for reconciling
the as-built piping configuratiun to the as-designed. These guidelines are
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Electrice] Power Research Institute (EPR]) Report NP«5639, "Guidelines for
Pipin* System Reconciliation (NCIG-05, Revisiun 1)," May 1988 (Reference
¢). The statement of scupe for the document 1ndicates the following, "the
docunent shoula be restricted to piping systems analyzed and quelified on
the besis of currently accepted design criteria,.." The use of this docu-
ment may not be consistent with some of the technical positions for
criterie specified in M-195(Q) for existing designs,

Palisades Technical Specification C-173(Q) (Reference 3) details the requires-
ments for designing and enalyzing new safety-related pipe supports and for
reeve luating existing or modified pipe supports. The team reviewed the
referenced pipe support design specification for conformance to licensing
comniitments and for the consistent application of good industry practice. The
tean noted that the design specification for pipe supports generally addresses
industry-standard design attributes for the design of new supports., However,
the specification calls for the licensee to reevaiuate existing or modified
supports to original design criteria that are generally less stringent. The
team questivned the fullowing original design attributes that are detailed in
the pipe support design specification,

(1) Section 5.4.Z, "Friction Loaa," specifies o design friction force that is
the product of the friction coefficient and the dead load rather than the
product of the friction coefticient and the sum of the dead, normal, and
therng! loads. This specification is unconservetive since the frictional

force is proportional tu the megnitude of the total sustained bearing load.

Sectivn £.4.3, "Support Selt Weight," specifies that the weight of the
pipe support will rot be considered in the anglysis and the design of the
pipe support, The team notea that the effects of the weight of the sup-
port thould be incorporated into the pipe support gnalysis as needed,

.
ro

{3) Section 5.4.4, "Pipe Suppurt Self-Weight Excitation," does not require the
licensee tu consider of the effects of self-weight excitation caused by
seismic loads., However, this seismic load should be considered for rela-
tively large supports. In adoition, this seismic lued appears to apply to
structural frames such &s pipe whip restraints, which were probably not
uriginelly designed to incorporate seismic load caused by self-weight
excitation,

(4) Section 5.6.5, “Expansion Anchor," includes the following statement:

"Hilti kwik Bolt Anchors installed during end after the 1EBs 79-0z and
79-14 implementation shall be evaluated using the linear “nteraction eque-
tion of paragraph 5.€.5.d, and the anchor bult capacities shall be 1
accordance with Table 5.0, except that the center-to-center spacing and
the ecge distance shall be 10-bolt diameters and 5-bolt diameters, respec-
tively, regardless of embedment depth (1.e., the Jower table of Table 5.0
assoLiated with embedwent depth and allowables 1s not applicable for
existing supports).”

However, using the center-tu-center specing and edge distance specified ir
the paregraph instead of the values tabulatec in the jower part of Table €

appears uncunservative. For example, using the 10- and 5~ bolt spacing

B¢
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and edge criteria specified in Section 5.6.5 for & 1-1/4 inch bolt would
result in a ninimum required center-to-center spacing for tull loed cepace
ity of 12+1/2 inches and @ minimum required edge distence for full load
capacity of €-1/4 inches, However, the lower portion of Table & specifies
that tu develop the full load capacity uf a 1-1/4 inch bolt embedded,
B-1/2 inches the minimum centerstu-center spacing must be 17 inches and
mirimum edge distance must be 12-3/4 inches.

Section 5.6.7, "Temperature Effect," does not require the licensee to
consider thermal stresses and loads that vccur within the suppourts for
piping and tubing due to envirunmental temperature, However, the effect
of environmental temperature should be considered for certain cases. For
example, the design faulted environmental temperature specified for the
contaiunent building is 283"F. However, the industry's standard thresh-
vid for evaluating the thermel effects on piping viries from 150 to 200°F.

Section §.7.4, "Building structure Flexibiiity," does not require the
licensee to consider the flexibility and deflection of building steel,
concrete structures, pipe whip restraints, end other building structures to
which pipe supports are ettached., This may not be & conservative assump-
tion,  Section 5.7.1 of the specification limits the total default deflec-
tion of the pipe support in the direction of the primary lcad to 1/16 inch,
The licensee should eveluate the overell deflection of the support and the
building structure fur incividual ceses against this criterion to ensure
that the overall deflection conforms te the piping anelysis essumption that
pipe supperts are infinitely rigid.

Sectign £.9, “Expansion Anchor Bolt Force anc Baseplate Analysis," dis-
cusses the use of a sinplified anelysis to compute anchor bult loads for
sinple bolt patterns, However, the simplified method may not apply to
relatively thin baseplates with relatively widely spaced bolts,

Table 1, "Existing Pipe Support Design Loading Combinetion and Allows
ables," conteins %oad combinations end alloweble loads for existing pipe
supports. The specification allows the normal vendor rated capecity of
standard component supports, designated as catalog items in the table to
be increased by B0 percent for the faulted load case. However, this
increase in vendor-rated capacity 1s not generally specified in the vendor
catalog fur pipe supports designed to the requirements in the ANSI B31.1
piping code (Reference 4). Therefure, the licensee should develop a
technical Justification for the faulted alluwatles,

REFERENCES:

Palisades Technical Specification M-195(Q), “"Requirements for the Lesign
end Analysis of Palisades Safety Related Piping and Instrument Tubing,”
Revision 1, May 9, 194C,

EPR! Repurt NP-5634, "Guidelines for Piping System Reconciliation
(NC1G-0%), Revision 1," May 1988,
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|
;‘:: 3. Palisades Technical Specification C=173(C), "Technica] Requirements for
3 the Analysis and Design of Safety Related 51pe Supports,” Revision 2,
Novenber 21, 1980, ol

&. American National Standerd Institute Code Tor Pressure Piping, ANS]
£31.1-1973, "Power Piping."
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OESERVATION 0-2

OBSERVATION TITLE: Missing containment penetretiun and pipe whip restraint
calculations

The 1icenset was not able to retrieve the original telculations for containment
penetration 3 or the mein steal pipe whip restreints during the period of the

f inspection, The team requested the grigina) containment penetration calculatron

| because the Reference 1 piping stress analysis for the wein steam line computed
large axia) thermal reactions at the penetration and an adjecent pipe whip
restreint due to thermal binding of the main steam Tine with the whip restraint,
The equal and cpposite axial thermal loads on the penetration end the whip
vestraint were due to the therma) growth of the intervening leg of piping,

| Containnent Penetration 3 penetrates the conteinment liner at elevation of 6it
feet. The whip restraint 1s supported fron the containment internal structure
at elevation of €23 feet 6 inches. As noted in Section 5,11.% of the Reference
2, "Penctration Losds," the licensee was nut comparing the penetration loads
summarized in the keference 1 piping stress analysis with the eriginal contain-
ment penetration design loads because the piping loads were considered to be
mingr in conparison, However, this assumption may not be valid for the 100 kip
axial therma! load that the Reference 1 piping stress anelysis documents,

| The Reference 3 civil calculation analyzed the pipe whip restreint at ¢levation
6.3 feet 6 inches for in-plane loads due tu therne! binding and seismic nipact,
Eoth mein steam lines bind thermally at this pipe whip restraint, The mein stean
ling pipe whip restraints are shuwn on the Reference 4 drawing. The team

| recuested the original design calculetion for the pipe whip restragint te com-

| pare the analyzed piping loads due to thermal binding and seismic impact with

| the magnitudes of the original pipe rupture design loads.

L F\'L_fikf.h(fé:

| 1. Bechte! Calculation SGRP-PDS-034, "Pipe Stress Analysis of Steam Generator
% ES50B Main Steam Systen Inside Containment,"” Revision §, March g8, 1991,
:

2. Palisedes Technical Specificatior M-195(C), "keguirements for the
Design and Anelysis ot Felisedes Plant Safety kelated Piping and Instru-
ment Tubing," Revisiun hu. 1, deted May 9, 1990,

3,  Becntel Caleulattion C-044, "Structurel Adequacy tveluation for Mein Stean
Line Pipe Support Leads," Revision 3, February 13, 1991.

4. Bechte) Drawing C-163, "Containment Steem Line Rupture Supports,”
Revision &, March 24, 197¢.
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OBSERVATION 0-3

QESERVATION TITLE: Field routed small bore safety class piping

Small bore piping 2-1/¢ inches and under was originally field-routed to the
generic spacing criteria specified in the Palisades FSAR (Feference 1), As
noted in Subsection { of FSAR Section 5.7.4, “Seismic Analysis of CPCo Design
Class 1 Piping™:

“Piping with & fundamental natural freguency above 20 H2 was classified es
rigid and arelyzed stetically for maximum flour accelerations, This nethod was
generally used for small bore pipe, 2-1/2 inches ond under. The rigidity

;eq?1r§m§ng wat athieved by limiting the piping spans to the values given in
able 5,7-5."

The team reviewed two piping stress isometrics (References ¢ and 3) that
depicted & 3/4-inch vent line off each of the stean generator mein steam lines.
The Keference 4 and & stress anclyses use a computerized piping analysis pro-
aret to explicitly qualify these Tines. Each stress isometric documented &
span length that exceeded the maxinum span length permitted in FSAR Teble 5.7-%
by about a factor of five. The Reference ¢ drawing indicated a total distance
petweet supports of ebout 26 feet for one huricontal and vertical leg of urigi-
nally installec pipe. The Reference 3 arawing documented o simniar configura-
ticr. FSAR Table 5,7+5 specified a & foot raximum span for 3/4-inch pipe.
Altnough only two small bore piping isometrics were reviewed, the existing con-
ditiuns caused the team to question whether small bore pipe had been consis-
tently tield-routed.

REFERENCES:

1. Consumers Company Pal.c»des Plant Final Safety Analysis Regort Amerdrent
14 {July 22, 1963) through Amendment 17 (Novmeber 14, 1969),

2. GBechte) Drawing M101~6141, “Steam Generator ESOA M.S. Vent Pipe Removal
and Reinstallation - Containment Building,” Revision 1, Januery 22, 1991,

3, Bechtel Urawing M101-6151, "Steam Generator ESOB M,S. Vent Pipe Removal
and Reinstellation - Containment Building," Revision 2, March 28, 1991,

4. bechtel Calculation No, SGRP-PDS-029, “vipe Stress Analysis of Stean Gens
erator ESOR Main Steam Vent Line - Contatinment Building," Revision &,

March <&, 1991.

§ Bechtel Caleulation Nu, SGRP-PDS-C30, “Pipe Stress Analysis of Steam Gen-
eretor ESDB Mein Steam Vent Pipe - Conteimment Butlding," Revision 5,
March 2€, 1991,
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OBSERVATION 0-4

OESERVATION: Main steeam sampling tubing material

Caiculation SGRP-PDS-027 {Reference 1) and SGKP-PDS-02& (R ference ) evaluated
similer tubing routings that are conuected to the mein stean lines. These
tubing runs are connected to short existing length of piping that were attached
to the main steam line branch connections,

Buth tubing calculations contained an assumption for the naterial properties for
the existing short piece of piping attached to the mein steam line branch con-
nections, The calculations stated that this assumption did not need to be
confirmed due to the short length of the existing piping end proximity to an
analytica) anchor, A subsequent review, during the inspection, of the piping
class sheets in Specification M260 confirmed that the essumption was correct,
The piping design code USAS B31.1.0-1967 (Reference 3) requirements nust be met
regardless uf the length of piping invelved. The team considered that the
original disposition of the analysis assumption was technically inadequate.

REFERENCES:

1.  bBechtel Caleulation SGRP<PDS-027, "Stress Analysis of Main Steam Sample
Tubing of Main Steam Generator E-5CA Inside Containment,” Revision 3,
fFebruary i, 1991,

Z. Bechte) Calculation Nu. SGRF-PDS-(i8, "Stress Analysis o Main Steam Sam-
ple Tubing of Steam Generator [-50B lnside Conteinment," Revision 4,
February i, 1991,

U.S.A. Standard Code for Pressure Piping, USAS B31.1.0-1967, "Power
Piping."”
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UBSERVATION C-5

ULSERVATION TITLE: Thermal analysis of mein steam sanpling tubing

e e e e B e e e o e — I —

Calculations SGRP-pUS-0L7 (Reference 1) ena SGRP-PUS-028 (Reference ¢) eveluated
sinilar tubing ruutings thet are conrected to the nein stear lines. The licursee
perforned computer enalyses of the tubilly fur two thermal conditions, The first
case cunsidered the entire tubing at nain steam temperature for steam flow
through the line, The second cese considered a thermel sttenuation from the
mein steam tenperature to the ambient temperature when steam 15 not flowing
through the Yine.

The analysis of the second thovmal case assumed that o relatively long length
of tubing was at mein steam temperature, The remaining tubing wes éssumed to
be at an ambient temperéture. This assumption was based on an undocunented
ergineering Judgement, The assumption of & higher temperature in the tubing
than actuaily exists is generally conservetive since this assumption results
in greater therma)l expansion. However, based on the support arrangement, the
tean guestioned i1 this assumption was cunservative for this case. Since the
tubing near the main steer: line was ottached to the steam gencrator, the
éssumption of main steem temperature 1n the tubing between the steanm line and
the stean generatur attachment points would not result in significant
differentia) therma) movement in that segment of tubing. The licensee agreec
tu further evéluate the therma) atteruation assumptions for these tubing runs.

FEFERENCES:

1. Bechte) Caiculetion SGRP-PDS«CL7, “Stress Analysis of Main Steanm Sample
Tubing of Main Steam Generator E-5UA Inside Lontainment," Revision 3,
February 21, 1991,

2. Bechtei Calculation SGRP-PDS-0¢B, "Stress Analysis of Main Stear Sample
Tubing of Steam Generstor £-50B Inside Containment," Revision &,
February <1, 1991,

LS |

. U.5.A, Standard Code for Pressure Piping, USAS B31,1.0-1%967, "Power
Piping."
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CESERVATION O-€

OESERVATION TITLE: Resolution of discrepancies found during wa | kdowrn

inspections

During the walkdown inspection of the containment piping systems after the plant
heatup, the licersee identified a discrepancy with steam generator B blowdowr
line piping support He9, Reference 1 stated that the stress calculation
SGRP-PDS-001 (Reference 2) had been revised to sddress the discrepancy. A
siilar discrepancy was igentified on the steanm generator A tlowdown ling. The
discrepancy wos that the blowdows piping was not beering un the pipe support.
This pipe support was the closest support tu the containment penetration inside

containment.

cection 8.0 uf the Reference 2 calculation contained the evaiuation of the
discrepancy. The evaluction consisted of ¢ statement that the additiune’ dead
weight luad would be impused on the cottainment penetratior and thet the pene-
tratiun wes acequete to accomnodate the leed increase, However, the evsluation
did not address the pipe support adjacent to support H-9, which would als0 see
an increese in deadloed, The licensee stated that a further review denonstrat-
€d thet the adjacent suppurt had adeyuets nargin to handle the increase in
deadload and that the calculation would be revised 1o document the review,

REFERENCES:

1. Bechte) Letter GE-214, "Palisaces Kucleer Plant - SGRP Bechte! Jub No.
20857 Piping Systen walkdown Date,’ March 7, 1381,

e Bechtel Celculation SGRP-PDS-001, "Pipe 5t ess Analysis of Steam Generator
E5UE Elowdown Piping Insicge Contaiument, Revision 9, March 28, 1991.

B-9
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OBSERVATION 0.7

OBSERVATION TITLE: Incomplete evaluation of torsional loads on structural
' members

Pipe support Hel is @ dead weight hanger on the blowdown piping for steam gen-
erator B, This hanger is supported from a horizontal length of tube steel that
ic welded to the bottom flange of a structural l-beam, This corfiguraticr
pleces a lucal tursional load on the bottom flange of an existing structural
stee] tie strut. The Reference | calculation provided eof evaluation of the
henger dead weight and the Reference ¢ calculation provided an eveluation of
the structural tie strut for the imposed pipe support loads.

The evaluation of the structural tie strut included an evaluation of the loads
from the attached piping but the evaluation did nut address the local torsional
load on the bottom flange of the l-beam. Section 6.15.4 of keference 3 states
that local effects on building structural steel at pipe suppurt attachment
points shall be evaluated by the pipe support gesigner. The licensee subse-
quently evaluated the local stresses to demonsirate these stresses were within
acceptable limits and agreed to revise the Reference ¢ calculetion to document

the torsiunal load evalustion,

REFERENCES:

1. Becthe! Calculation SGEB-PP-H1, “"Pipe Support Desigr for Steam Generator
ES0B Blowduwn M101-6042-H1", Revision 7, March 11, 1991,

2.  Bechte) Calculetion C-008, “Structural Adequaecy of Interior R, C, Walls in
Containment Builaing for S.6. ELL Biowduws System," Revision 4,

August 24, 1950,

3 Paliseces Technical Specification C-173(Q)," Technicel Requirements for
the Analysis and Design of Safety Relatea Fipe Supports,” Revision &,
November 21, 199C,



CESERVATION O-8

OBSERVATIUN TITLE: Modified blowdown and recirculation penetrations

The Reference 1 caleuletion qualified four mudified penetrations tur the desigr
: pipe rupture end piping lueds. The calculetion explicitly guelified blowdown

n penetrations & and 6 anc qualified recirrulation penetrations 16 and &% by

| comparison. The pipe rupture moments and sheers were applicd os equivelent

' line loads to a finite element model of one-helf of the penetraticn, which

1 incluged the liner plate and the penetration sleeve, fin and cap plate, The
pwp:ng desigr lueds were ubtained by scaling the results of the pipe rupture

| analysis,

the pipe rupture moment, The team alsc recommended that the anchor bolts be
checked for & pipe rupture load combination thet the calculation had not con-
sidered critical, The licensee indicated that the totel pipe rupture moment
that was applied to the finite element mode) 15 correct and would revise the
calculation to document the method used to compute the equivalent line load.
The licensee also planned to check the anchor bults end welds for the pipe
rupture lved combination that combined torsionc] mament and concurrent shears,

| KEFERENCES:

Bechte) Calculation (=080, "Pipe Penetrations &, €, 16 & 55." Revision &,
T Mgich 13, 1991,

| The tear questioned the distribution of the equivalent 1ine load developed for
'.
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OBSERVATION 0.9

OBSERVATION TITLE: Incoumplete engiteering anelyses

The Reference 1 calculation specified the acceptlence ¢riteria for the perfor-
merce of the auniliary feeawater (AFW) pump. The steanm generator pressure was
specifico as 1000 psie for caleuleting the required discherge pressure of the
AFK pumps P-8A and P-BE. This pressure coincided with the ?owest pressure uf
the main stear safety valves. The accumulation in the safety valve woulc cause
the pressure 11 the steam generator to be higher than 1000 psia when the safety
valve wes relieving the mass flow being injected by the AFwW pumps. Although a
revision to this celculation to include the accunulation in the safety veive
would show reduced available totel dynamic head margins, the existing pumps
st1]) have adequate capacities to perforn their safety functions.

The Reference 2 calculetion documented an evaluation of the acceprebility of
replacing the containment sump isclation globe valves CV-1103 and (V-1104 with
ball valves, The input to the analysis stated thet the new valves would be
“supplied to B31.1 cude same as the original valves." The originel valves were
required to meet American Standard Assuciation Code (ASAC) B31.1(1955) while the
new ones were purchased to meet the requirements of ANST B3l.1 code (1966)., The
calculation neither addressed the reconcilietion between the different codes

nur proviged references tu vther relevant reccrciliation gucuments, The
licensee stet! stated it has alreedy written action item record (AIR) QP-81-002
to initiate a critique of the planning, ergineering, and construction of he
valve replacement project beceuse of a nurber concerns raised regerding
activities related to the project.

The Reference 3 calculation for the velve replacement prouject described in the
prévivus paragraph, dealt with piping stress analysis. This calculation did
not consider the SSE loeds, and the team found nu statements in the calculation
that justified che omission of the SSE lcecs in the piping stress analysis or
in the pipe support loading. Alsa, the calculation assumed a value for the
center of gravity and weight of velve DFW-151, and included the statement that
the assuned data should be verified, if possible. However, the licensee cou'd
not ‘etrieve documentation that confirned the assumed data. This calculation
appeared not to have complied with administrative procedure §.11, "Engineering
Arelysis," which required that it preliminary data was used in the design, the
calculation be identified as prelinnnary and that the date be finalized before
the modificetion 1s aeclared operable. The licensee staff stated that the
team's comments would be included as & part of the project critique initiated
under AIR-QP-91-002.

The )icensee revivec the Reference 4 calculatiun to incorporate the requirenent
in Section 3.6,2 of the NRC Standard Review Plan that the system pressure used
for pipe breek enalysis Le commensurate with the greater of the energy con-
tained in the system at hot stendby or et 102 percent power. To comply with
this requirement, the nornial vperating stear generator pressure was multiplicd
by 1.02. The licensee did not establish the steam generator pressure resulting
frow energy contained in the system or the system cperating pressure conditions
gt the higher power level,

£-12
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The Reference & calcuiation documented the analysis of high-energy line breaks
for the Afw system, One of the items odded to the celculation in Revision ]
was the stetement that the break wes conservatively assuted to occur during Afk
injection. The calculatior was based un the norma) operating pressure in the
steam generator of B50 psig, However, the stesn generator pressure at the ini-
tiation of AFW injection would be equal to the conbination of the lowest set
pressure (985 psig) of the main stoam safety valves and the pressure accumus
lated by the safely valve. The calculatiun failed tu consider the operatione!l
congitions ot the system,

The Reference € estimeted the concrete temperatures eround the penetration
caused by the continuously operating blowdown systen piping. The celculation
specified @ terperature limit of 150°F for the concrete in Attachment 1, tu
Reference £ but this value was revised to 200°F in Attachnent & without any
fustification, The licensee exF1o1ned that paragraph A.4.1 ot Reference 7
permitted @ tewperature of 200°F for concrete around penetrations. The team
found nu evidence thet the licensee had reconciied the original code of cor-
struction (keference 8) or the concrete temperature 1wmits used in the originel
desigr with the Reference 7 code or the revised temperature 1imit used in the
calculatiun,

These observetiuns indicate that the licensec had not maintained adequate
attention to detail, rigor in documenting design date ¢nd assumptions, or thore
vughness in verifying the design,

REFERENCES :

1,  Celculation EA-DAR-R7-01, "Auxiliery Feedwater Pump Ferfurmance Require-
"!é“tSv‘ Jéhuol‘y ld| lsﬁrg

2, Calculation EA-SC-S50032-01, Revision ©, "Replacement of Containuent Sump
Isolation Velves CV 1103 & Cv 1104."

3. Calculaetiun EA-SP=334C-PS-1, Revision O, "Conteinment Sump Drains Piping -
Pipe Stress Analyses Replacement Valves Cv-1103 and Cv-1104."

4, Bechtel Calculation SGRP-M-002, Revision 2, "Determination of Jet
Impingement Furces Within Stean Generator blowdown and Recirculation

Systems,”

5, bechtel Calculation SGRP=M-010, Revision 1, "HELB Analysis 1or Auxiliery
Feeawater System,"

€. Pechte] Calculativn 540-116-20557, Revision O, "Heat Transfer Analysis of
Steam Generclor Blowdown Penetration,”

7. Americen Concrete Institute Coce ACI-34%, "Code Requirements for Nuclear
Sefety Structures,” 198L.

€. American Concrete Institute Cude ACI1-318, "building Code Requirenents for
Reintorced Concrete,” 19€3.
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QESERVATION 0-10

OBSERVATION TITLE: Updating of design drawings

The team found three instances in which the licensee had not maintained duCu~
ment change request (DCR) forms in the responsible engineer's file folder for
drawings that had been revised, did not have a marked up copy of the revisec
drawing with the control copy of the drawing, and had not stamped the drawing
aperture cards indicating the drawings had been revised,

Reference 1 identified the cold load values listed in the description section
of the Reference 2 pipe suppurt drawing for hanger GL4-H154 did not match the
cold lvad values ir the pipe support calculetion and neither of these values
was correct for the as-built condition, The licensee performed on engineering
evaluatior (Reference 3) to determine the correct cold and hut load settings.
The licensee however had to modify the support when maintenance personnel could
nct adjust the support in accordance with Reference 3. The Reterence 4 speci-
fication change fur the support required the licensee tu update twu drawings
(Keferences ¢ end 5), The team reviewed the contrul copy and aperture card for
each of the drawings and tound they had not been revised and had nct been anno-
tated to indicated that a revision was in progress. The engineer's file for
the specificetiun change contained nv DCR forms for the required drawing
changes.

The Keference €6 pipe suppurt drawing called for « VISC-9 spring can with & 3/4
inch load bult, Reference 7 identified that the as-built contiguration includ-
ed a VISC-& spring can with & 5/8 inch load bolt. The licensee performed an
engineering evaluation (Reference 8) which showed the VISC-8 spring can was
acceptable. The team however founa that the licensee had not completed a
change to the drawing and had not annotated the control copy of the drawing or
the drawing aperture cerd. The teem found no DOR documenting the need to
update the drawing.

The team reviewed the Reference 9 specification change and found similer araw-
ing problens. Under the entry "documents to be revised,” the specification
change checklist included the statement “see FORM 3630 attached." The team
ceuld not locate this form in the specification change package. The specifica-
tion chiange package contained three DCR forms that identified some of the draw-
ings requiring revision. The team identified several other drawings that were
revised as pert of the change but found no DCR forms for these drawings. The
team reviewed the cuntrol copies and aperture carags for these drawings and found
in sume cases the drawings had been updated while 11 other cases the arawings
had not been updated and were not annotated as currently being revised.

REFERENCES ;

1. Deviatioun report, DR-PAL-91-027.

2. Pipe support drewing, 950W1E-M107, Sheet 389, Revisiun 3.
3. Engineering anelysis, EA-D-PAL-91-027-1.

4, Specification change, SC-91-32.



| 3
6. Fipe support Crawing, SSONIB-MIO, Sheet 399, Revision 3. |
ln : €. Pipe support drawing, 9501-MI01, Sheet 241, Revision 4.
E.-i-lr.:;"p_ 74 Deviation report, OK-PAL-90-107.
e o &. Engineering analysis, EA-SP-0335€-hb-35-H933(0Q).
5"»}7'_7. " 9, Specification change, SC+90-32,
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